Introduction {#sec1-0300060519831574}
============

Primary anterior sacral teratoma mainly occurs in infants and is rare in adults. Most sacrococcygeal teratomas (SCTs) are found at birth and less than 10% of cases are found at the age of ≥2 years. The incidence rate of SCT in adults ranges from 1/40,000 to 1/63,000, and women are three to four times more likely than men to develop this disease.^[@bibr1-0300060519831574],[@bibr2-0300060519831574]^ Among children, 85% of SCTs are benign. The risk of malignant transformation increases with age.^[@bibr3-0300060519831574]^ Studies have shown that the risk of malignant transformation among adult SCT is 1% to 12%.^[@bibr4-0300060519831574],[@bibr5-0300060519831574]^ However, transformation of SCT into signet ring cell carcinoma (SRCC) has not been reported. In the present case, the patient was initially diagnosed with an anterior sacral cyst. However, an intraoperative examination showed that the anterior sacrococcygeal cyst contained a large amount of viscous, oozing jelly-like liquid. The postsurgical pathological examination findings were highly suggestive of a teratoma combined with a mucinous tumor. However, immunohistology confirmed a malignant teratoma, and the malignant component was SRCC.

Case report {#sec2-0300060519831574}
===========

We experienced a case of a 26-year-old man with a 40- × 50-mm sacrococcygeal lump that had been present since birth. He had no symptoms and had not received any treatment. One week before the current presentation, he sought treatment for lower abdominal distension and discomfort at our hospital. Pelvic magnetic resonance imaging showed a solid-cystic mass in the pelvic cavity. Anterior sacrococcygeal cysts that measured approximately 96 × 114 × 89 mm were present and reached as high as the first sacrum. Posterior sacrococcygeal cysts were also present and they were irregular and measured approximately 34 × 72 × 60 mm. The preliminary diagnosis was SCT ([Figures 1](#fig1-0300060519831574){ref-type="fig"}[](#fig2-0300060519831574){ref-type="fig"}--[3](#fig3-0300060519831574){ref-type="fig"}).

![Magnetic resonance imaging shows multiple cystic lumps around the sacrococcygeal region. The anterior sacrococcygeal cysts were oval and reached as high as the first sacrum, and measured approximately 96 × 114 × 89 mm.](10.1177_0300060519831574-fig1){#fig1-0300060519831574}

![Magnetic resonance imaging shows that the posterior sacrococcygeal cysts are irregular and stratified inside. These cysts measured approximately 34 × 72 × 60 mm.](10.1177_0300060519831574-fig2){#fig2-0300060519831574}

![The anterior sacrococcygeal cysts are larger than the posterior cysts, with an intact capsule. The preliminary diagnosis was sacrococcygeal teratoma.](10.1177_0300060519831574-fig3){#fig3-0300060519831574}

The patient was admitted to our hospital and underwent surgery. The surgery started from the sacrococcygeal region, with a curved cut of 10 cm in length and 7 cm above the anus. The skin and subcutaneous tissue were cut open to show the cystic wall of the retrosacral mass. The mass was completely dissected along the cystic wall, and a large amount of light yellow, porridge-like secretion was present in the sacrococcygeal mass. To separate the larger cyst, which was in front of the sacral tail, the fifth sacral vertebra was removed to further expose the surgical field and complete resection of the cyst. Decompression of the cyst showed a large amount of mucinous jelly-like liquid and the anterior sacral tumor was completely stripped. Because the cyst was closely adhered to the posterior rectal wall, a 1-cm^2^ portion of the posterior rectal wall was removed. Sutures were applied to repair the rectal wall, and sigmoid colostomy was performed.

A postsurgical pathological examination showed a large amount of sticky liquid within the cyst and signet ring cells floating within the liquid. A diagnosis of teratoma combined with a mucinous tumor was considered. The immunohistological results were as follows: AE1/AE3 +, epithelial membrane antigen +, CDX-2 +, villin +, cytokeratin 7 −, cytokeratin 20 +, synaptophysin −, CD56 −, chromogranin A −, S-100 −, and Ki-67 50%+. These findings were consistent with a malignant teratoma. The malignant cells belonged to SRCC ([Figures 4](#fig4-0300060519831574){ref-type="fig"}[](#fig5-0300060519831574){ref-type="fig"}--[6](#fig6-0300060519831574){ref-type="fig"}). Tumor marker levels were also measured. The CA724 level was 124.784 U/mL and the carcinoembryonic antigen level was 21.53 ng/mL. All of these results suggested high-grade cancer requiring chemotherapy. The patient then underwent chemotherapy.

![Microscopically, a large amount of mucus can be seen and signet ring cell carcinoma-like cells are floating in mucus. A pathological examination indicated a teratoma combined with a mucinous tumor. Hematoxylin--eosin stain, ×100.](10.1177_0300060519831574-fig4){#fig4-0300060519831574}

![Immunohistochemistry with diaminobenzidine stain (×100) shows positivity for AE1/AE3, suggesting a malignant teratoma.](10.1177_0300060519831574-fig5){#fig5-0300060519831574}

![Immunohistochemistry shows that CDX-2 is positive. The malignant component was a signet ring cell carcinoma.](10.1177_0300060519831574-fig6){#fig6-0300060519831574}

Written consent was obtained by the patient and his parents for publication of this report and any accompanying images. This case was based on actual routine clinical treatment, and did not involve any ethical human studies. Therefore, we did not need to apply for review by the Ethics Committee or Institutional Review Board.

Discussion {#sec3-0300060519831574}
==========

SCT is a congenital embryonic tumor arising from multiple primordial blastoderm cells during human embryonic development. SCT is composed of complex components, such as bone, hair, and teeth.^[@bibr6-0300060519831574]^ SCT can be benign or malignant. Altman's classification criteria of neonatal SCT divide this cancer into the following four types.^[@bibr7-0300060519831574]^ Type I tumors are exposed to the outside of the fetus. Type II includes tumors that grow outside the fetus, and most are exposed to the body. Types I and II tumors account for 80% of all SCT types and are most common in the neonatal period. Type III tumors are located in the pelvic or abdominal cavity with a small part *in vitro*. Type IV SCT is defined as tumors that are entirely located in the abdominal cavity. Type IV SCT is rare, with an incidence of approximately 10%. The symptoms of type IV SCT appear late, the tumor is found late, and this type has a poor prognosis. Most SCTs in neonates are benign with a low rate of malignant transformation.^[@bibr8-0300060519831574]^ Serum alpha-fetoprotein levels can be used as a reference for detecting malignant transformation of neonatal SCT and to monitor therapeutic effects. Benign solid tumors in neonatal SCT include external, middle, and internal germ layers. Most cystic teratomas contain cystic walls, which are covered by columnar or squamous epithelium. The structure of SCT is disordered and squamous epithelium, and sebaceous glands, and hair follicles are more common in cysts. Striated muscle, smooth muscle, fat, a large amount of fibrous tissue, proliferating blood vessels, multinucleated giant cells, monocytes, lymphocytes, and lymphatic vessels can be seen in the tumor stroma. Neonatal immature teratoma contains a differentiated mature tissue structure, which is often mixed with immature embryonic tissue. This embryonic tissue is most often nerve tissue. According to the maturity level of neonatal immature teratoma, this type is divided into three levels.^[@bibr9-0300060519831574]^ The higher the grade, the higher the degree of malignancy. The benign tumor capsule is intact, and most malignant tumors are incomplete. A large amount of immature dermoid tissue, nerve fibers, glandular tissue, cartilage, fat, and lymphatic vessels are present. Multiple germ layers appear, and the tumor cells vary in size and irregular arrangement.^[@bibr7-0300060519831574]^

In adults, the benign cyst wall may contain epidermal cells, as well as hair follicles and sweat glands. Within the cyst, fallen epithelial cells, sebaceous glands, keratinized substances, and cholesterol crystals form a white or light yellow porridge-like mixture. The malignant SCT rapidly grows, easily ruptures, invades the surrounding tissue, and may migrate along the blood or lymph circulation. The tumor might be solid or cystic. Microscopic examination may show immature nerve tissues, such as primordial neural tubes, a daisy-like mass structure, and even neuroblasts. A total of 90% of neonatal SCTs are visible from the patient's body surface. In adults, SCT more frequently manifests as a pelvic cyst without any clinical symptoms and is thus difficult to detect.^[@bibr10-0300060519831574]^

In the diagnosis of SCT, B-ultrasound can indicate the location of the cyst, but computed tomography and magnetic resonance imaging can show the location of the tumor more clearly. Imaging examinations can also assess characteristics of tumors, including size, morphology, blood vessels, growth rate, and tumor volume. The contents of the cyst usually include different tissues, fats, and fluids. These components can be identified on magnetic resonance-based images on the basis of image signal intensity.^[@bibr11-0300060519831574]^

SCT, regardless of whether it is benign or malignant, requires surgery for complete removal. The tumor type and the corresponding range of invasion determine the surgery protocol and postsurgical management. Benign neoplasms and malignant neoplasms without obvious peripheral invasion can generally be completely excised, while local infiltration of adjacent organs can be excised together with tightly adhered and undetachable organs or tissues. Malignant tumors that have extensively invaded the rectum, sacrum, or major pelvic blood vessels and that have developed distant metastasis require surgical treatment followed by radiotherapy or chemotherapy. Long-term follow-up of the patient's survival status is also required.^[@bibr12-0300060519831574]^

SRCC is also called mucinous carcinoma, which is a malignant epithelial tumor, and was first reported by Laufamnhe and Saphir in 1951.^[@bibr13-0300060519831574]^ SRCC is pathologically characterized by rich cytoplasm that is full of mucin; the tumor is filled with signet ring cancer cells and is almost free of gland-like structures.^[@bibr14-0300060519831574]^ The cytoplasmic mucin displaces the nucleus to the cell periphery, resulting in a signet ring-like cellular morphology. SRCC is a unique subtype of mucinous adenocarcinoma and more malignant than other mucinous adenocarcinomas. Surrounded by mucins, SRCC becomes insensitive to radiotherapy and chemotherapy, and the prognosis is relatively poor. SRCC often occurs in the gastrointestinal tract, mammary gland, bladder, and prostate.^[@bibr15-0300060519831574]^ SRCC in the sacrococcygeal region is extremely rare. This adenocarcinoma is characterized by rapid growth and a high level of malignancy, and it rapidly invades the intestinal wall and infiltrates the surrounding organs.

SRCC is a subtype of mucous adenocarcinoma and has unique clinical characteristics. The tumor markers CA724, CA199, and carcinoembryonic antigen are highly recognizable in SRCC, and are thus useful for diagnostic and prognostic evaluation. SRCC has a poor prognosis, and the prognosis is related to the patient's age, sex, tumor stage, and treatment protocol. Low-grade carcinoma without metastasis into the blood and lymph system has a more favorable prognosis.^[@bibr16-0300060519831574]^

In conclusion, we describe a rare case of adult cystic SCT that was diagnosed as SRCC. Clinically, SRCC has not been previously reported in the sacrococcygeal region. This tumor has a special structure and location that makes definitive diagnosis challenging using imaging and ultrasound technology. The final diagnosis of SRCC depends on a histopathological examination. In the present case, the tumor had a high position, clear margin, and smooth boundary as shown by magnetic resonance imaging. Therefore, the surgery could be started from the sacrococcygeal region. SCT is derived from germ cells (i.e., totipotent cells). These germ cells develop into gonads under normal conditions. However, under certain factors, these cells remain in the sacrum, coccyx, and ovary. Therefore, removal of the coccyx is necessary to prevent recurrence. The patient's serum tumor marker levels and postsurgical pathological and immunohistological findings suggested potential metastasis. The patient underwent chemotherapy. However, SRCC is highly malignant and insensitive to radiotherapy and chemotherapy. Therefore, the prognosis is guarded.
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